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Description 

Background of the Invention 

[0001 ] The present invention pertains generally to an s 
apparatus for providing access to a living body. More 
particularly, the invention relates to an improved 
implantable patient access device which allows for 
repeated access to a region within the body of a patient. 
[0002] During a course of treatment it may be neces- io 
sary to gain repeat access to specific sites, devices, tis- 
sues, or fluids within the body of a patient. This may be 
effected for the temporary or sustained infusion of vari- 
ous therapeutic agents, the removal and treatment of 
fluids, the injection of contrast agents, as well as the is 
insertion of various treatment devices such as fiber- 
optic cameras and light sources, ultrasound probes, and 
thrombectomy catheters. A number of strategies are 
currently used to gain such access, including direct ves- 
sel cannulation, short and long term catheterization, as 20 
well as subcutaneous port and pump implantation. 
[0003] Direct cannulation of a native or artificial vessel 
with a needle provides perhaps the least expensive and 
simplest form of access. However, repeat cannulation of 
superf idal vessels has been shown to result in vessel 25 
thrombosis, and in case of hemodialysis graft cannula- 
tion, access stenosis and the formation of pseudoaneu- 
risms. A patienfs accessible vessels can quickly be 
eliminated by repeat direct cannulation during the 
course of some aggressive treatment regimens, limiting 30 
treatment options and worsening prognosis. The use of 
large needles also leaves behind substantial lacerations 
in the vessel, requiring the application of pressure fbr a 
number of minutes to regain hemostasis. particularly in 
the case of high flow or high pressure vessels such as 35 
arteries, central veins, and primary or prosthetic fistu- 
las. This pressure is uncomfortable for the patient and 
may result in early vessel thrombosis independent of 
other causes. 

[0004] Short and long term catheters have been used 40 
to address the many problems of direct cannulation. 
These transcutaneous devices are generally flexible 
cannulae that are inserted percutaneously into the 
region of interest such as a blood vessel or the perito- 
neal cavity. Catheters have one or more lumens through 45 
which various fluids or devices can pass. While cathe- 
ters allow repeat access with a reduced risk of vessel 
thrombosis, they suffer from a number of significant 
drawbacks. Aside from being unsightly and prone to 
inadvertent withdrawal, catheters often have complica- so 
tions with infection. The location of the infection is com- 
monly the exit site or point at which the catheter passes 
through the skin. This essentially open wound provides 
a path for various hazardous organisms to migrate into 
the body and cause infections, either local or systemic, ss 
Infection has also been shown by a number of authors 
to increase the oocun^ence of both catheter and vessel 
thrombosis, other common complications of in-dwelling 



catheters. 

[0005] Subcutaneously inrplanted ports have increas- 
ingly been used as an alternative to transcutaneous 
catheterization. These devices provide a site beneath 
the skin that can be accessed by special non-coring 
needles through a percutaneous puncture at the time of 
treatment The devices generally comprise a housing 
that forms a reservoir which communk:ates with a cath- 
eter that leads to the area requiring treatment. A self- 
sealing septum formed from a high density silicone 
elastomer spans the top of this reservoir, creating a 
continuous banier against the passage of fluids such as 
blood that are in communication with the port. This sep- 
tum is punctured by the needle to permit access to the 
reservoir. Once the needle is withdrawn, the septum 
closes, restoring the continuous k>arrier. By being com- 
pletely implanted (that is, requiring no open passage 
through the skin) ports avoid many of the infection com- 
plications of catheters. Ports are also generally better 
accepted by the patient because they are less obtru- 
sive, cannot be accidentally withdrawn, and are easy to 
maintain. 

[0006] Subcutaneously implanted ports are also used 
as a means of communicating with other implanted 
medical devices. For example, implantable infusion 
pumps that provide a sustained infusion of therapeutic 
agents into the body of a patient often use one or more 
integral ports as refilling and flushing sites. Various 
other devices, such as implanted inflatable prostheses, 
have exploited or may have benefited from the use of 
such ports as well. 

[0007] Subcutaneously implanted ports do have a 
number of significant drawbacks that limit their applica- 
tion. First their useful life is limited by the number of 
punctures that the septum can withstand before it leaks. 
Repeat access slowly degrades the silicone septum 
until ultimately it is unable to resist the passage of fluids 
or other elements that are in communication with the 
port. Secondly, they cannot be accessed by normal 
needles, requiring special, relatively expensive non-cor- 
ing needles to reduce the damage done to the septum. 
This expense may seem minimal, but can be significant 
when aggressive therapies are required or when the 
tiierapies are primarily Medicare funded. Thirdly, only 
small needle gauges can be used even with non-coring 
needles because larger bore needles quickly destroy 
the septum. However, small needles are not appropriate 
for many treatments such as transfusion or hemodialy- 
sis which require high blood flows. 
[0008] Some prior art concepts disclose an implanta- 
ble patient access port which allows the introduction of 
various filaments including catheters and needles into 
the body of a patient without the use of a standard sep- 
tum. By employing a variety of different valving mecha- 
nisms, tiie port presumably has broader applications to 
more rigorous therapies requiring frequent access or 
high ftow, i.e. tiierapies previously restricted to transcu- 
taneous catiieters and direct cannulation. All of these 
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ports incorporate a housing having a generally funnel- 
shaped entrance orifice, a valving mechanism that is 
opened by the accessing filament, allowing its passage, 
and an exit passageway 

[0009] An example of such a prior art device is dis- 
closed in WO-A-83/02063 which describes an implanta- 
ble access device (included in an infusion medication 
apparatus) comprising a housing having at least one 
entry port with a passageway extending therebetween. 
The housing comprises guidance means disposed 
therein to receive a filament for guiding the filament 
toward and into the entry port. The housing further 
includes a valve assembly. 

[001 0] One significant limitation of the foregoing prior 
concepts is in the strike area, or the region that the med- 
ical professional attempting access must hit with the 
accessing filament to enter the device. A large strike 
area is critical for simple cannulation and fbr allowing 
each insertion wound to heal before that region must be 
re-cannulated. By nature, to Increase the strike area of 
a funnel such as that described in the art. one must also 
increase Its overall size in three dimensions. A dimen- 
sion of particular importance with ports is height, or 
depth from the skin inward. The taller a port, the more 
tension it places on the insertion wound, the more obvi- 
ous its presence to observers, and potentially the 
greater chance fbr erosion and infection. So increasing 
the strike area of the funnel, Increases the size of the 
port in three dimensions, potentially leading to compli- 
cations. 

[001 1 ] The funnel-shaped entrance orifice further lim- 
its the strike area by providing only a single focal point 
or entry point fbr the accessing filament. Because the fil- 
ament is always focused to the same site, the same tis- 
sue proximal to that entry site must be traumatized 
during each access. Repeat trauma to tissue can lead 
to devascularization and necrosis, creating a potential 
site fbr infectbn. 

[0012] Another limitation of prior art concepts is the 
durability of tiie valve assembly when sharp needles or 
trocars are used for access. While there exist various 
concepts that allow access by either flexible filaments 
such as catheters or rigid filaments like needles, all of 
the valve assemblies allowing access specifically by 
rigid filaments are either subject to direct contact with 
the sharp tip of the accessing needle promoting wear or 
do not specifically seal around the accessing filament 
before the valve assembly is open or before It closes. In 
certain known devices, elastomeric members which 
form the valve assembly are In the direct path of tiie 
accessing needle. The hole in the first elastomeric 
member Is smaller in diameter than tiie accessing fila- 
ment, and hence will suffer damage every time the 
accessing needle is inserted. This damage could ulti- 
mately lead to valve failure, which can have catastrophic 
consequences for the patient. 
[0013] In certain prior art designs, movement of the 
valve components is directiy linked with movement of 



the sealing components so that creation of a seal 
around the accessing filament requires the valve to be 
opened. The leaflets of the valve are either in direct 
sealing engagement with the filament sealing element 

5 or the motions of the two elements are directly linked 
through an int^ening rigid member. These designs 
imply that some throw or partial opening of the valve is 
required before the seal is created around the access- 
ing filament or, more importantiy. that flow is potentially 

10 allowed through this partially open valve and around the 
accessing filament until tine valve has been opened far 
enough to generate an effective seal. This could poten- 
tially lead to the repeat formation of hematomas or pas- 
sage of other fluids into the tissue surrounding the 

75 device as a result of access. 

[0014] TTie primary objective of the present invention 
is to provide an inplantable patient access device which 
overcomes many of the deficiencies of prior art ports. 
Specifically, in one emt>odiment. tiie implantable access 

20 device that forms this invention employs an elongate 
open guidance channel that allows for increases in 
accessing filament strike area without increasing the 
overall height of the device. Further, the device employs 
a valve assembly that provides access to the patient 

25 while at all times maintaining a fluid tight seal around 
tiie accessing filament, normally a needle. The valve 
assembly does not allow contact of tiie accessing fila- 
ments sharp leading edges, particularly in the case of a 
needle, with any soft elastomeric member of the valve 

30 assembly In this way the valve assembly allows repeat 
access by standard needles of either small or large 
gauge, eliminating many of the access problems tiiat 
have limited tiie use of standard ports with septums and 
some otiier prior art devices. Further, tiie valve assem- 

35 biy ensures that a seal around tiie accessing filament 
will be formed prior to the valve assembly opening to 
allow access to the patient. This is accomplished in one 
preferred embodiment of tiie invention by ensuring tiiat 
less movement of tiie accessing filament is required to 

40 create a seal about the filament than is required to begin 
opening the valve, and in another preferred embodi- 
ment of the invention by completely decoupling creation 
of the seal from motion of tiie valve. The assembly thus 
ensures that there is no leakage of fluids around the 

45 accessing filament at any time during access. Other 
advantages of the present invention are described 
below. 



The present inv^ion is directed towards an implanta- 
t)le patient access device comprising a housing having 
at least one entry port and at least one exit port with a 
passageway extending therebetween, with the housing 
55 further comprising a valve assembly disposed in the 
passageway. The valve assembly Is adapted to be acti- 
vated by a filament after passage of said filament 
through the entry port, the valve assembly being nor- 
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mally closed but adapted to be opened by said filament 
to albw access through the exit port. The device is char- 
acterized in that the housing has at least one elongate 
open guidance channel dsposed therein and comnuini- 
eating with the entry port, the guidance channel having 
a substantially constant cross sectional area, and in that 
the guidance channel is further adapted to receive said 
filament for guiding said filament toward and into the 
entry port. 

[0015] Preferably, the valve assembly comprises a 
sealing element and a valve disposed in the passage- 
way* with the sealing element first creating a seal about 
said filament before the valve opens to allow access 
through the exit port. 

[0016] The sealing element preferably maintains the 
seal about said filament until after the valve closes. 
[0017] The channel may have a generally V-shaped 
cross section, or It may have a generally U-shaped 
cross section such as a parabola. 
[0018] The valve may comprise a miter valve or a slit 
valve, with each valve adapted to be opened by move- 
ment of the filament into the valve assembly. Alterna- 
tively, the valve may comprise in combination a plug 
seated in seating engagement within the passagevyray 
and a slit valve, the plug and the slit valve being forced 
from sealing engagement with the passageway by 
movement of tiie filament through the passageway. 
Additionally, the valve may comprise a plug seated In 
sealing engagement within the passageway and an 
opening proximate to the plug such that, when the plug 
is forced from sealing engagement with the passage- 
way by movement of the filament through the passage- 
way, the opening allows access to the patient or site, 
space, device, or other object, tissue, or fluid witiiin the 
patient by the filament. 

[0019] The sealing element may comprise an elasto- 
meric member with a first end and a second end and an 
open conduit therebetween, with the first end being sub- 
stantially fixed in position within the housing and with 
the second end having a resilient cap affixed thereto, 
the cap being adapted to withstand repeat contact with 
the filament, resisting passage of the filament such ttiat, 
when the filament is advanced through the conduit, the 
filament makes contact with the cap causing the elasto- 
meric member to stretch and collapse around the fila- 
ment. The elastomeric member has an outer 
dimension, tiie outer dimension at a first location having 
a first magnitude which deaeases to an outer dimen- 
sion of a second magnitude at a second location, the 
decrease corresponding to a decrease in dimension of 
the passageway such that, when the elastomeric menv 
ber is stretched by advancement of the filament, the 
larger outer dimension of tiie elastomeric member is 
compressed against the accessing filament within the 
smaller dimension of the passageway. The housing may 
further comprise means for retaining an accessing fila- 
ment in a fixed position within the housing. 
[0020] The exit port may be adapted to be connected 



to a catheter, a graft, or an implanted medical device. 
[0021 ] From tiie foregoing references to at least one 
entry port and said at least one exit port, it wilt be under- 
stood by persons skilled in the art that the invention also 

5 encompasses an implantable patient access device 
comprising a plurality of entry and exit ports witii a pas- 
sageway extending between each entry port and each 
exit port. Furthermore, the at least one elongated open 
guidance channel conrprises a plurality of guidance 

10 channels disposed in the housing, each guidance chan- 
nel having a substantially constant cross sectional area 
and being in communication with an entry port Each of 
ttie guidance channels is adapted to receive a filament 
for guiding the filament toward and into an associated 

15 entry port. A valve assembly is disposed in each pas- 
sageway. 

[0022] The device may comprise a fluid infusion appa- 
ratus or a f lukj aspiration apparatus. 



20 Brief Pescrirrtion of ttie Drawings 
[D023] 

Rg. 1 is a schematic perspective view of a first 

25 embodiment of an implantable patient access 
device in accordance witfi the principles of tiie 
present invention and illustrating an elongated open 
generally V-shaped entrance guidance channel. 
Rg. 2 is an enlarged longitudinal sectional view of 

30 the device depicted in Rg. 1 . 

Rg. 2A is a furtiier enlarged view off a portion of tiie 
device illustrated in Rg. 2 showing a partial view of 
the valve assembly of tiie device. 
Rg. 3 is a view much like that of Fig. 2 but further 

35 showing the valve assembly of the device being 
activated by an accessing filament 
Rg. 3A is an enlarged view much like that depicted 
in Fig. 2A but further showing the valve assembly 
after activation by the accessing filament. 

40 Rg. 3B is an enlarged view of another portion of tiie 
device illusf ated in Fig. 3 showing a seal created 
about tiie accessing filament. 
Rg. 4 is a view substantially like that of Fig. 2 but 
depicting an alternate embodiment of tiie valve of 

45 the invention. 

Rg. 5 is a view sut)stantially like that of Rg. 3 but 
depicting the valve arrangement of Rg. 4. 
Rg. 6 is a view much like that of Rg. 1 but showing 
an elongated open generally U-shaped entrance 

50 guidance channel. 

Rg. 7 is a view similar to Fig. 1 but illustrating a 
device having multiple entrance guidance channels 
and exit ports. 

Rg. 8 is a view much like that of Figs. 2 and 4 but 
55 depicting an alternate emtxxJiment of a valve 
assembly witii tiie valve assembly closed. 
Rg. 9 is a view much like that of Fig. 8 but depicting 
a seal created about the accessing filament but witti 
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the valve dosed. 

Fig. 10 is a view much like that of Fig. 9 with the 
seal maintained but the valve open. 

Detailed Description of the Invention s 

[0024] The description herein presented refers to the 
accompanying drawings in which like reference numer- 
als refer to like parts throughout the several views. 
Referring to Rg. 1, in accordance with the principles of 
the present invention, there is illustrated a schematic 
perspective view of a first emtxsdiment of an implantable 
patient access device 10. The access device 10 
includes a housing 12 having defined therein an elon- 
gated open guidance channel 14 communicating with 
entry port 16 of the housing. In this figure the guidance 
channel is shown to be of a generally V-shaped config- 
uration but other configurations would be possble. Port 
16 in turn is in fluid communication with housing exit 
port 18. The internal structure of device 10 will be 
shown in greater detail in subsequent views. 
[0025] Turning now to Fig.2, there is depicted an 
enlarged longitudinal sectional view of implantable 
patient access device 10 depicted in Fig. 1. Here there 
is shown a valve assembly 19 comprising an elasto- 
meric member 20 disposed in passageway 22 of device 
10. Eiastomeric member or sealing element 20, in this 
embodiment, includes a plug 26, a slit valve 28 and ter- 
minates in a cap 24. Cap 24 may be titanium, stainless 
steel or any other suitable resilient metal. Eiastomeric 
member 20 is positioned within a housing insert 30. 
Housing insert 30 is employed for ease of manufacture, 
but it should be understood that it could also be integral 
in the geometry of housing 12. Here housing 12, for 
ease of manufacture, is shown to be composed of part 
12' and part 12". Eiastomeric member 20 further has a 
transition region 32 along which the outer diameter of 
the eiastomeric member 20 decreases from a first 
larger diameter to a second smaller diameter. The inter- 
action between the eiastomeric member 20. specifically 
its transition region 32, and the housing insert 30 will 
create a seal around an accessing filament as will be 
further described below. Eiastomeric member 20 has a 
substantially thinner walled section 34 above transition 
region 32. Also within passageway 22 is a filament 
retention piece 36. Exit port 18 extends from housing 
part 12" and forms lumen 22' which is in fluid communi- 
cation with passageway 22. Exit port 18 is adaptable to 
be coupled to a catheter, graft, another device or con- 
duit that is within and/or in communication witii the body 
of a patient. Also shown here as part of housing part 
1 2", is a limiter 38 which stops the downward movement 
of the activated valve assembly Fig. 2A is an enlarged 
view of the left portion of Fig. 2. Fig. 2A shows the plug 
26 at the distal end of the eiastomeric member 20 in a 
sealing engagement with passageway 22. and slit valve 
28 in a closed position. Fig. 2A also depicts cap 24 and 
filament landing 24*. 



[0026] Turning now to Fig. 3, there is shown tiie 
patient access device of Rg. 2 with an accessing fOa- 
ment 40 opening the plug 26 and the slit valve 28. Pref- 
erably the filament is substantially rigid. Typically the 
filament would be a needle but a catheter or other sub- 
stantially rigid member could be used. Before move- 
ment of plug 26 out of passageway 22 and the opening 
of slit valve 28 which would allow communication 
between filament 40 and lumen 22*, a seal 33 is first cre- 
ated about filament 40. Seal 33 is maintained at all 
times when plug 26 and slit valve 28 allow communica- 
tion between the filament 40 and lumen 22' and the seal 
is released only after plug 26 returns to a sealing 
engagement within passageway 22. Rg. 3A shows an 
enlarged view of the valve comprising plug 26 and slit 
valve 28 in an open position. Rg. 3B is an enlarged view 
which shows in greater detail the seal 33 about access- 
ing filament 40. Seat 33 is generated when tiie transition 
region 32 of eiastomeric member 20 is pulled into tiie 
smaller diameter 32' of housing insert element 30, com- 
pressing tiie eiastomeric member 20 against the 
accessing filament 40. Further in Fig. 38 is shown tiie 
filament retention piece 36 engaging accessing filament 
40. The filament retention piece 36 is configured with an 
inner dimension smaller than the outer dimension of the 
accessing filament 40, such that as the accessing fila- 
ment 40 is introduced into entry port 16. the filament 
retention piece 36 expands and applies a force against 
the accessing filament 40 to resist its witiidrawal from 
entry port 16. Filament retention piece 36 may employ a 
strain release slot or slots 37 to tune the force applied to 
accessing filament 40 and increase its useful life span. 
Rgs. 4 and 5 are substantially the same as Rgs. 2 and 
3 and illustrate valve assembly 19' witti the primary dif- 
ference being that slit valve 28 has been replaced by an 
opening 42 located in eiastomeric member 20. 
[0027] Fig. 6 is suk)stantially the same view as that 
shown in Fig. 1 except that here the device has been 
designated 10* and the guidance channel 14' has a gen- 
erally parabolic or generally U-shaped aoss section. A 
guidance channel having a flat ratiier than a curved bot- 
tom is also considered to be of a generally U-shaped 
configuration. The generally U-shaped configuration is 
but one of the many possible configurations suitable for 
tiie elongated open guidance channel of the invention. 
[0028] Fig. 7 depicts a dual patient access device 1 0** 
configuration with two complete devices (each having 
any of the valve assemblies described herein) fixedly 
coupled in a housing 13 to simplify the implantation of 
two devices. Fig. 7 also shows two suture holes 44 for 
anchoring tiie device to the patient Suture holes 44 are 
only one of the many possible anchoring means for 
these devices. While not shown, any of the devices that 
form tills invention can employ an anchoring means 
such as suture holes 44. 

[0029] Rgs. 8 through 1 0 depict anottier embodiment 
of the present invention and illustrate valve assembly 
19*' which employs a duck bill or miter valve 46 in place 
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of plug 26 and slit valve 28 or opening 42. Cap 48. hav- 
ing a filament landing or strike area 48', has replaced 
cap 24. A fastener 50 assists in maintaining the cou- 
pling between elastomeric member 20* and cap 48. 
Elastomeric member 20' has all of the attributes of elas- 
tomeric member 20 Rg. 8 depicts the valve assen^ly 
prior to activation. Also shown in Fig. 8. is housing insert 
30* which is substantially like housing insert 30. The 
remaining structural elements are like those herein 
described in respect to the other embodiments of the 
invention. Fig. 9 additionally depicts an accessing fila- 
ment 40 which moves cap 48 and elastomeric element 
20* to create a seal 33 about filament 40 before valve 46 
is opened. Fig. 10 shows further advancement of fila- 
ment 40 and cap 48 which opens valve 46 to provide 
access to a patient or a site, space, device, or other 
object, tissue, or fluid within the patient As shown here 
and as is shown in all other embodiments of the Inven- 
tion, seal 33 is created about the accessing member 
before the respective valve is opened, the seal is main- 
tained during the time that the valve is open and the 
seal is net released until after the valve is closed. 
[0030] An important characteristk: of the various valve 
assemblies is the timing of the valve opening and clos- 
ing relative to the seal formed around the accessing fil- 
ament. Each valve assembly forms a seal around the 
accessing filament before the valve opens allowing 
access to the patient, and then releases that seal only 
after the valve has again been closed. This prevents any 
possibility of hemorrhage or reflux of fluids or gases out 
the device. 

[0031] The open guidance channels that are part of 
this invention have a nuntber of advantages over the 
funnels described in the prior art. First, they allow for 
increases in strike area without an increase in overall 
device height. With a device of the configuration shown 
In Figure 1. the strike area is increased simply by 
increasing the length of the device. Another advantage 
of the channel is that it allows the device to better simu- 
late a natural vessel both in shape and the way in which 
it is accessed. This may make the device and Its use 
more readily apparent to the accessing nurse or physi- 
cian. Rnally, an elongated open channel could allow for 
multiple entry sites along the channel's length, unlike a 
funnel which is limited to a single focal point. By access- 
ing different entrance orifices during a treatment that 
requires repeat access procedures, trauma to the same 
tissue can be minimized relative to the funnel with its 
single focal orifice. 

[0032] The device in Fig. 3 consists of a three-part 
housing, a needle retention piece, and a wedge seal 
and plug valve assembly A first piece 1 2* of the housing 
could be made of a resilient material such as titanium 
that could endure frequent contact with the sharp tip of 
an accessing filament such as a needle. The gukle 
channel that is an integral part of piece 1 2' is one of the 
many possible open channel forms desaibed by this 
invention. The channel depicted in Rg. 3 couti be 



enrployed as a filament guide. The base of this guide 
channel coukj be sloped from a first end towards the 
entrance orifice at an angle suitable for allowing the 
accessing fOament to side easily upon contact as well 

5 as for deaeasing the overall volume of the device. The 
walls of this channel may be. to name but a few config- 
urations, vertical, sloped or rounded. Extending laterally 
from either side of piece 12* at its base could be two 
suture loop attachment sites for facilitating fixation of the 

10 device within the body Any suitable number of attach- 
ment points can be used. Rg. 7 illustrates but one 
potential fixation configuration. Alternatively, the exterior 
surface of the housing can be roughened or porous, 
promoting tissue ingrowth to help fix the device within 

IS the patient. 

[0033] A second piece 12" of the housing can be 
made either of a resilient material or of a more easily 
molded material such as plastic. This piece forms much 
of the fbw path for the fluids that couki be infused or 

20 removed through the complete device. To decrease the 
necessary flush volume and the risk of fluid pooling, the 
diameter of the flow path is closely matched to the diam- 
eter of the accessing filament A third piece 18 is a sim- 
ple tube insert that provkles a surface along which a 

25 catheter or graft may be joined with the patient access 
device. Again, this piece could be constructed from 
either a resilient or moldable plastic material. The exit 
port may provide contmunication with an implantable 
medical device and may be of another configuration 

30 more suitable to optimizing its function in a certain appli- 
cation. 

Filament retention piece 36 is a simple tube with a 
flanged end. It shoukJ be constmcted of a resilient 
material capable of withstanding frequent contact with a 

35 sharp accessing filament. The tube is slotted along all 
or part of its axial length and is of a diameter to some 
degree less than the diameter of the accessing filament 
Hence when the accessing filament such as a needle is 
inserted, the tube expands elastically applying a force 

40 normal to the filament about its circumference. This 
force creates a friction that is sufficient to retain the fila- 
ment in an engaged position during the access proce- 
dure. 

[0034] The wedge seal and plug valve assembly con- 
45 sists of three functional parts. The first is a tube-like 
structure (20) formed from an elastomer such as sili- 
cone rubber. The second is a small cap (24) formed of a 
resilient material which is fixed to the distal end of the 
tube, but can be fixed to the tube at any appropriate site. 
50 The third piece is a simple insert (30) that is either a 
separate piece as depicted or is part of the geometry of 
the second piece of the housing. The tube is clamped 
into place at its proximal end just beyond the entrance 
orifice and filament retention piece. The tube fits within 
55 the internal structure of the insert. The outer diameter of 
tiie tube mirrors tiie Interior shape of the insert along 
most of its length, being greatest at the nfK>st proximal 
end. narrowing along a short transitional length, and 
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then remaining constant up to a point near ttie distal 
end. It should be understood that the term proximal, 
when referring to Rg. 2 for example, is that location 
towards the right of the figure while the term distal refers 
to that location towards the left of the figure. At the distal 
location of the tube, an annular plug (26) bulges radially 
from the tube to a diameter greater than the corre- 
sponding interior diameter of the insert This plug acts 
as the valve, sealing against fluids or gases when the 
tube is recessed within the insert and the plug is com- 
pressed against the insert's interior. Just above this plug 
is either a hole or slit through the wall of the tube which 
becomes a passageway for fluids or filaments when the 
valve is open. The tube has an internal diameter that is 
larger tiian that of the specified accessing filament. The 
proximal portion has the largest internal cfiameter to 
allow the filament retention piece to fit recessed within 
the tube. This portion of the tube also has the thinnest 
wall, making rt the most flexible section. When an 
accessing filament is inserted into tiie device it makes 
contact only with the retention piece and the cap at the 
tube's distal end. Further advancement of the filament 
causes the elastomeric tube to stretch, particulariy in 
the thinner proximal section. This stretch pulls the 
thicker transitional length of tube into the nanower por- 
tion of the insert, compressing the tube between tiie 
wall of the insert and the circumference of the filament 
This compression creates a seal. When the annular 
plug at the distal portion of the tube is pushed beyond 
the distal portion of the insert, the opening above this 
plug is exposed to the exit port allowing fluids to be 
infused and withdrawn or instruments to be inserted into 
the body of the patient. 

[0035] The valve only opens once the seal has been 
created about the accessing filament and closes before 
tiiat seal is broken. This is ensured by the travel neces- 
sary to push the annular plug out of sealing engage- 
ment witii the interior wall of the insert. This travel is 
specified to be longer tiian the travel necessary to gen- 
erate a seal around the accessing filament. 
[0036] The device depicted in Figs. 8-1 0 uses a miter 
or duck bill valve (46) as the valving element Typically 
the miter valve comprises elastomeric elements or com- 
ponents. The valve is opened as the cap at the distal 
end of tiie elastomeric tube is pushed into tiie valve by 
the advancing filament or needle. This cap woukJ again 
be formed from a resilient material such as stainless 
steel, titanium or ottier suitable metal. The cap has a 
simple step decrease in internal diameter from the prox- 
imal portion to tiie distal portion. The larger diameter 
allows passage of certain specified filaments or needle 
gauges, while the smaller diameter acts to limit passage 
of those filaments or needles, but allows for fluid flow. 
[0037] The duck bill valve may have some advantages 
over tiie side hole valve of Rg. 4 or tiie slit valve of Fig. 
2. It provides a more direct and potentially smootiier 
fluid flow and instrument insertion patiiway. This may 
ease insertton of various devices and allow for higher 



infusion flow rates at lower pressures. Another distinct 
advantage of tiiis valve assembly is that aeation of tiie 
seal about the accessing filament requires no motion of 
the valve. By decoupling the sealing element from tiie 

5 valve and by separating the two elements, the design 
ensures that the seal will be aeated about the filament 
before tiie valve opening is initiated. 
[0038] The use of a channel in these devices allows 
tiie overall device to better simulate a natural artery or 

10 vein. By running down the central axis of the device, a 
channel, as herein described. woukJ allow tiie access- 
ing medical professional to access the port in much tiie 
same way ttiey access peripheral vessels, i.e. by plac- 
ing fingers on either side of the vessel and sticking for its 

15 center. The length of this channel can be chosen to fit 
tiie requirements of the specific therapy, allowing for an 
increase in overall strike area by increasing tiie size of 
the implsintable access devtee in only a single dimen- 
sion. 

20 

Clainns 

1. An implantable access device (10) comprising a 
housing (12) having at least one errtry port (16) and 

25 at least one exit port (18) witii a passageway (22) 
ectending therebetween, said housing further com- 
prising a valve assembly (19) disposed in said pas- 
sageway, said valve assembly adapted to be 
activated by a filament (40) after passage of said f il- 

30 ament tiirough said entry port, said valve assembly 
being normally closed but adapted to be opened by 
said filament to alk>w access tiirough said exit port, 
characterized by said housing having at least one 
elongate open guidance channel (14, 14*) disposed 

35 therein communicating with said entry port, said 
channel having a substantially constant cross sec- 
tional area and witii said channel furttier being 
adapted to receive said filament for guiding sakl fil- 
ament toward and into said entry port. 

40 

2. The device according to daim 1 wherein said valve 
assembly comprises a sealing element (20) and a 
valve (28) disposed in said passageway, with said 
sealing element first creating a seal about said f ila- 

45 ment before said valve opens to allow said access. 

3. The device according to claim 2 wherein said seal- 
ing element maintains said seal about sakl filament 
until after said valve closes. 

50 

4. The device according to daim 1 wherein said chan- 
nel has a generally V-shaped aoss section. 

5. The device according to daim 1 wherein said chan- 
55 nel has a generally U-shaped cross section. 

6. The device according to daim 2 wherein said valve 
comprises a miter valve (46). 
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7. The device according to claim 2 wherein said valve 
coniprlses a plug (26) seated in sealing engage- 
ntent within said passageway, said plug adapted to 
be opened by forcing said plug from said sealing 
engagement by movement of said filament through 5 
said passageway. 

8. The device according to daim 2 wherein said valve 
comprises a slit valve (28) adapted to be opened by 
nfx>vement of said filament through said passage* 10 
way. 

9. The device according to claim 2 wherein said valve 
comprises In combination a plug (26) seated in 
sealing engagement within said passageway and a is 
sl'it valve (28). said plug and said slit valve adapted 

to be opened by movement of said f Oament through 
said passageway. 

10. The device according to claim 2 wherein said valve 20 
comprises a plug (26) seated in sealing engage- 
ment in said passageway and an opening proxi- 
mate to said plug such that when said plug is forced 
from said sealing engagement in said passageway 

by movement of said filament through said pas- 25 
sageway said opening allows said access. 

11. The device according to claim 2 wherein said seal- 
ing element comprises an elastomeric member with 

a first end and a second end and an open conduit so 
therebetween, said first end being substantially 
fixed in a position within said housing and said sec- 
ond end having a resilient cap (24) affixed thereto, 
said cap being adapted to withstand repeat contact 
with said filament, resisting passage of said fila- ss 
ment such that when said filament is advanced 
through said conduit the filament makes contact 
with said cap causing said elastomeric member to 
stretch and collapse around said filament. 

40 

1 2. The device according to claim 1 1 wherein said elas- 
tomeric member has an outer dimension, said outer 
dimension at a first location having a first magni- 
tude which decreases to an outer dimension of a 
second magnitude at a second location, said 45 
decrease con'esponding to a decrease in dimen- 
sion of said passageway such that when said elas- 
tomeric member is stretched by advancement of 
said filament, the larger outer dimension of said 
elastomeric member is compressed against said so 
accessing filament within the smaller dimension of 
said passageway. 

13. The device according to claim 1 wherein said hous- 
ing further comprises means for retaining an ss 
accessing fQament in a fixed position within said 
housing. 



14. The device according to claim 1 wherein said exit 
port is adapted to be connected to a catheter, a 
graft, or an implanted mecfical device. 

15. The device according to daim 1 wherein said at 
least one entry port and said at least one exit port 
comprise a plurality of entry and exit ports with a 
passageway extending between each entry port 
and each exit port, said at least one elongated open 
guidance channel comprising a plurality of guid- 
ance channels disposed in said housing, each of 
said guidance channels having a substantially con- 
stant cross sectional area and being in communica- 
tion with an entry port, with each of said guidance 
channels being adapted to receive a filament for 
guiding said filament toward and into an associated 
entry port, and a valve assembly being disposed in 
each said passageway 

16. The device according to daim 1 wherein said 
device comprises a fluid infusion apparatus. 

17. The device according to daim 1 wherein said 
device comprises a fluid aspiration apparatus. 

Patentanspruche 

1. Implantierfoares Akzessger^ (10). welches ein 
Qehduse (12) mit wenigstens einer EintrittsOffnung 
(16) und wenigstens einer AustrittsOffnung (18) mit 
einem dazwischen verlaufenden Durchgang (22) 
aufweist, wobei das Gehduse weiterhin eine in die- 
sem Durchgang angeordnete Ventilbaugruppe (19) 
aufweist. wobei die Ventilbaugruppe fur eine Betdti- 
gung durch ein Filament (40) angepasst ist. nach- 
dem dieses Filament durch die EintrittsCffnung 
hindurchgefOhrt wurde, und wobei die Ventilbau- 
gruppe normal geschlossen ist, jedoch for eine Off- 
nung durch das Filament angepasst ist. um einen 
Akzess bzw. Zugriff durch die EintrittsOffnung hln- 
durch zu erlauben. dadurch gekennzeichnet, daB 
das Gehause wenigstens einen darin angeordne- 
ten langlichen, offenen FQhrungskanal (14. 14') 
aufweist. der mit der Eintrittsdffnung verbunden ist. 
wobei der Kanal eine im wesentlichen konstante 
Querschnittsfldche aufweist und der Kanal weiter- 
hin dafOr angepasst ist, das Filament aufzuneh- 
men, um das RIament in Richtung der 
EintrittsOffnung und in diese hinein zu fQhren. 

2. Gerat nach Anspruch 1 , bei welchem die Ventilbau- 
gruppe ein Dichtungselement (20) und ein Ventil 
(24) aufweist welche in dem Durchgang angeord- 
net sind. wobei das Dichtungselement zuerst eine 
Abdichtung um das RIament herum schafft, bevor 
sich das Ventil Offnet, um den Akzess bzw. Zugriff 
zu erlauben. 
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3. Gerdt nach Anspruch 2. bet welchem das Dich- 
tungselement die Abdichtung um das RIament 
herum beibehait. bis das Ventil schlieBt 

4. Gerdt nach Anspruch 1, bei welchem der Kana) 5 
einen im wesentiichen V-fOrmlgen Querschnitt hat 

5. Gerdt nach Anspmch 1. bei welchem der Kanal 
einen im wesentiichen U-fOrmigen Querschnitt hat. 

10 

6. Gerdt nach Anspruch 2. bei welchem das Ventil aus 
einem Miter-bzw. Gehrungsventil (46) besteht. 

7. Gerdt nach Anspruch 2, bei welchem das Ventil 
einen Stopfen (26) aufweist. der in den Durchgang is 
mit einem atxilchtenden Eingriff eingesetzt ist. 
wobet der Stopfen dafQr angepasst ist. durch ein 
WegdrQcken des Stopfens aus dem abdichtenden 
Eingrrff bei einer Bewegung des Filaments durch 
den Durchgang hindurch geOffnet zu werden. 20 

8. Gerdt nach Anspruch 2. bei welchem das Ventil aus 
einem Schlitzventll (28) besteht. welches fQr eine 
Offnung durch eine Bewegung des Filaments durch 
den Durchgang hindurch angepasst ist. 25 

9. Gerdt nach Anspruch 2. bei welchem das Ventil aus 
der Komtxnation eines Stopfens (26), der in den 
Durchgang mit einem atxiichtenden Eingriff einge- 
setzt ist. und einem Schlttzventil (28) besteht, 30 
wobei der Stopfen und das Schlitzventil dafOr ange- 
passt sind, durch eine Bewegung des Filaments 
durch den Durchgang hindurch geCffnet zu werden. 

1 0. Gerdt nach Anspruch 2, bei welchem das Ventil aus 35 
einem Stopfen (26) besteht. der in den Durchgang 

mit einem abdichtenden Eingriff eingesetzt ist. und 
einer Offnung nahe diesem Stopfen. soda8 wenn 
der Stopfen aus dem abdichtenden Eingriff in dem 
Durchgang bei einer Bewegung des RIaments 40 
durch den Durchgang hindurch weggedrOckt wird. 
die Offnung den Akzess bzw. Zugriff eriaubt. 

11. Gerdt nach Anspruch 2, bei welchem das Dich- 
tungselement ein elastomeren KOrper mit einem 45 
ersten Ende und einem zweiten Ende und einem 
offenen Kanal zwischen diesen aufweist, wobei das 
erste Ende in einer Position innerhalb des Gehdu- 
ses im wesentiichen befestigt ist und das zweite 
Ende eine daran befestigte elastisch-nachgiebige so 
Kappe (24) hat, wobei diese Kappe dafur ange- 
passt ist, einer wiederholten Beruhrung mit dem 
RIament zu widerstehen und bei einem Durchgang 
des Filaments derart Widerstand entgegengesetzt 
wird. daB wenn das Filament durch den Kanal hin- 55 
durch nach vorne bewegt wird. das RIament eine 
Beruhrung mit der Kappe erhdit, sodaB der elasto- 
mere KOrper gestreckt wird und um das RIament 



herum zusammenfditt. 

12. Gerdt nach Anspruch 11. bei welchem der elasto- 
mere KOrper eine duBere Abmessung aufweist. 
wobei diese duBere Abmessung an einem ersten 
Ort eine erste GrOBe hat. die sich auf eine duBere 
Abmessung einer zweiten GrOBe an einem zweiten 
Ort verMeinert, wobei diese Verkleinerung einer 
Verkleinerung in der Abmessung des Durchganges 
entspricht. sodaB wenn der elastomere KOrper 
durch die Vonwdrtsbewegung des RIaments 
gestreckt wird, die grOBere duBere Abmessung des 
elastomeren KOrpers gegen das zugreifende RIa- 
ment innerhalb der kieineren Abmessung des 
Durchgangs zusammengedrOckt wird. 

1 3. Gerdt nach Anspruch 1 , bei welchem das Gehduse 
weiterhin MIttel zum ZurQckhalten eines zugreifen- 
den Filaments in einer f ixierten Position innerhalb 
des Gehduses aufweist. 

14. Gerdt nach Anspruch 1. bei welchem die Austritts- 
Offnung fQr eine Verbindung mit einem Katheter, 
einem Transplantat Oder einem implantierten medi- 
zinischen Gerdt angepasst ist. 

15. Gerdt nach Anspruch 1, bei welchem die wenig- 
stens eine EintrittsOffnung und die wenigstens eine 
AustrittsOffnung eine Vielzahl von Eirrtritts- und 
AustrittsOffnungen aufweisen mit einem Durch- 
gang. der zwischen jeder EintrittsOffnung und jeder 
AustrittsOffnung verlduft. wobei der wenigstens eine 
Idngliche, offene FQhrungskanal eine Vielzahl In 
dem Gehduse angeordneter FQhrungskandle auf- 
weist, von denen jeder dieser FQhrungskandle eine 
im wesentiichen konstante Querschnittsfldche hat 
und in Verbindung steht mit einer EintrittsOffnung, 
wobei jeder der FQhrungskandle fQr die Aufnahme 
eines Filaments zur Fuhrung des Filaments in Rich- 
tung einer zugeordneten EintrittsOffnung und in 
diese hinein angepasst 1st und eine Ventilbau- 
gruppe in jedem Durchgang angeordnet ist. 

1 6. Gerdt nach Anspruch 1 , bei welchem das Gerdt aus 
einem Fluid- Infusionsgerdt besteht. 

1 7. Gerdt nach Anspruch 1 , bei welchem das Gerdt aus 
einem Ruid-Aspirationsgerdt besteht. 

Revendlcatfons 

1. Dispositif d'acc^ implantable (10) oomprenant un 
logement (12) comportant au moins un orifice 
d'entr6e (16) et au moins un orifice de sortie (18) 
associ^ d un passage (22) s'^tendant entre les 
deux, ledit logement comprenant. en outre, un 
ensemble de valve (19) dispose dans ledit pas- 
sage, (edit ensemble de valve 6tant congu pour dtre 
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activ6 par un filament (40) apr^ ie passage dudit 
filament k travers ledit orH ice d'entr^e, ledit ensem- 
ble de valve 6tant nonnalement ferm6 mais 6tant 
congu pour dtre ouvert par ledit filament af in de per- 
mettre Tacc^ k travers ledit orifice de sortie, carac- s 
t^is6 par ledit logement conrportant au moins un 
canal de guidage ouvert et allong6 (14, 14') qui est 
dispose en son espace int6rieur et en communica- 
tion avec ledit orifice d*entr6e, ledit canal pr6sen- 
tant une aire de section droHe sensiblement io 
constante et ledit canal §tant, en outre, congu pour 
recevoir ledit filament de mani^re k guider ledit fila- 
ment en direction dudit orifice d'entr^e et k I1nt6- 
rieurdecelui-ci. 

IS 

2. Dispositif selon la revendication 1 , dans lequel ledit 
ensemble de valve comprend un 6i6ment faisant 
6tanch6lt6 (20) et une valve (28) disposes dans 
fedit passage, ledit §t6ment faisant 6tanch6rt6 
errant au pr^alable une 6tanch6it6 autour dudit f ila- 20 
ment avant que ladite valve s*ouvre af in de permet- 

tre ledit acc^. 

3. Dispositif selon la revendication 2, dans lequel ledit 
6l6ment faisant 6tanch6it6 maintient ladite 6tan- 25 
ch^it^ autour dudit filament au-detd de Unstant oCi 
ladite valve se ferme. 

4. Dispositif selon la revendication 1 , dans lequel ledit 
canal pr^ente une section droite en forme g6n6- 30 
rale de V. 

5. Dispositif selon la revendication 1 , dans lequel led'rt 
canal pr^ente une section droite en forme g6n6- 
rale de U. 35 

6. Dispositif selon la revendication 2, dans lequel 
ladite valve comprend une valve en fbrnie de mitre 
(46), 

40 

7. Dispositif selon la revendication 2. dans lequel 
ladite valve comprend un bouchon (26) log6 en 
engagement d'6tanch6it6 dans ledit passage, ledit 
bouchon 6tant congu pour §tre ouvert en fbrgant 
ledit bouchon depuis ledit engagement d'6tanch6rt6 45 
sous I'effet du mouvement dudit filament k travers 
ledit passage. 

8. Dispositif selon la revendication 2. dans lequel 
ladite valve comprend une valve k fentes (28) con- so 
gue pour §tre ouverte sous I'effet du mouvement 
dudit filament k travers ledit passage. 

9. Dispositif selon la revendication 2, dans lequel 
ladite valve comprend, en combinaison, un bou- ss 
chon (26) log6 en engagement d'6tanch6it6 dans 
ledit passage et une valve k fentes (28). ledit bou- 
chon et ladite vafve k fentes tont congus pour §tre 



ouverts sous I'effet du mouvement dudit filament k 
travers ledit p^sage. 

10. Dispositif selon la revendication 2. dans lequel 
ladite valve comprend un bouchon (26) log6 en 
engagement d'^anch^it^ dans ledit passage et 
une ouverture k proximit6 dudit bouchon de telle 
sorte que, lorsque ledit bouchon est fbrcd depuis 
ledit engagement d'^anch6it6 dans ledit passage 
sous I'effet du mouvement dudit filament k travers 
ledit passage, ladite ouverture permet ledit acc^. 

11. Dispositif selon la revendication 2. dans lequel ledit 
6l6ment faisant 6tanch6it6 comprend un 6l6ment 
61astom6re ayant une premiere extr6mit6 et une 
seconde extr6mit6 ainsi qu'un conduit ouvert entre 
les deux, ladite premiere entree ^nt sensiblement 
fixe en une position dans ledit logement et ladite 
seconde extr^mit^ ^tarrt pourvue d'un capuchon 
^lastique (24) qui y est assujetti, ledit capuchon 
§tant congu pour supporter un contact r6p6t6 avec 
ledit filament, resistant au passage dudit filament 
de telle sorte que. lorsque ledit filament est avanc6 
k travers ledit conduit. Ie filament 6tablit un contact 
avec ledit capuchon. amenant I'^l^ment 6lastom^re 
k s'6tirer et s'affaisser autour dudit filament. 

12. Dispositif selon la revendication 11, dans lequel 
ledit 6l6ment 6lastom^re a une dimension externe. 
ladite dimension externe k une premiere position 
ayant une premiere longueur qui diminue jusqu'^ 
une dimension externe ayant une seconde lon- 
gueur k une seconde position, ladite diminution cor- 
respondent k une diminution de la dimension dudit 
passage de telle sorte que, lorsque ledit 6l6ment 
^lastom^re est ^ir6 sous I'effet de I'avancement 
dudit filament, la dimension externe la plus 6lev6e 
dudit 616ment 6lastomdre est comprim6e centre 
ledit filament d'acc^s dans la dimension la moins 
^lev^e dudit passage. 

13. Dispositif selon la revendication 1 , dans lequel ledit 
logement comprend, en outre, un moyen destine k 
retenir un filament d'acc§s en une position fixe k 
I'int^rieur dudit logement. 

14. Dispositif selon la revendication 1 . dans lequel ledit 
orifice de sortie est congu pour dtre connects k un 
catheter, k une greffe ou k un dispositif m^ical 

implants. 

15. Dispositif selon la revendication 1 . dans lequel ledit 
au moins un orifice d'entrde et ledit au nK3in8 un ori- 
fice de sortie comprennent une plurality d'orifices 
d'entr^e et de sortie associ^ k un passage s'6ten- 
dant entre cheque orifice d'entr^e et chaque orifice 
de sortie, ledit au moins un canal de guidage ouvert 
et allong6 oomprenant une pluralit6 de canaux de 
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guidage disposes dans ledit logemeni, chacun des- 
dits canaux de guidage pr^entant una aire de sec- 
tion drofte sensiblement constante et ^ant en 
communication avec un orifice d*entr6e, chacun 
desdits canaux de guidage 6tant congu pour race- 5 
voir un filament de mani^re k guider ledit filament 
en direction d*un orifice d'entr^e associ^ et d rint6- 
rieur de celui-d, un ensemble de valve 6tant dis- 
pose dans chaque drt passage. 

10 

16. Dispositif selon la revendication 1 . dans lequel ledit 
dispositif comprend un appareil de perfusion de 
fluide. 

1 7. Dispositif selon la revendication 1 . dans lequel ledit is 
dispositif comprend un appareil d'aspiration de 
fluide. 
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FIG. 7 
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FIG. 3A FIG. 3B 
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